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DETECTION RATE AND SWEEP WIDTH IN VISUAL SEARCH
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INTRODUCTION
In reference 1, page 21, the search for a target located in the plane by a searcher moving in space is studied. The instantaneous probability of detection is calculated. It is:
(H + R2 in equation 1, K is a constant, H is the altitude of the searcher and R is the distance between the searcher's projection and the target (see figure 1) .
The constant K is determined experimentally. According to reference 1, page 24, the sweep width for the detection function This inversion is not easy to do. Koopman states, "In the majority of cases, R is much larger than H" (reference 1, page 9). 
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In order to obtain equation 4, it is assumed that It << X . But some contribution to equation 2 comes from values of X close to 0.
Also, in going from equation 2 to 4, it is assumed that H is small. Aircraft searches are typically conducted at 500 feet to 5,000 feet aJ.titudesc. Is 500 feet close to zero? Visual searches from ships may have H 1 100 feet.
In this paper, the integral (equation 2) is evaluated exactlyequation 5 is then approximately c-rrect as a certain dimensionless parameter becomes large. Scaled variables are used to introduce this parameter. Although non-dimensionalization is familiar in applied mathematics, it is not used much in operations research.
It should be,as the example in this paper demonstrates. I -e-2q cos 2 1) sac20d\ e A more exact evaluation of w(q) is determined by power series.
Oefine y 1/2n ' dw/dq , From equation 18
1 0 (q) satisfies the equation
Then y(q) satisfies the equation
After derivatives are evaluated and substituted into equation 30, coefficients of q"q are-set equal to zero. Then,
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